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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1 .704(b). 
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10) 13 The drawing(s) filed on 12 March 2004 is/are: a)[3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Claim Objections 

1 . Claims 13 and 22 are objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is required to 
cancel the claims or amend the claims to place the claims in proper dependent form. 

Claims 13 and 22 recite the limitation "the nickel alloy silicide" which is one part of the 
Markush group in claims 12 and 21. The limitations listed in claims 13 and 22 do not further 
limit all possible choices in the Markush group of claims 12 and 21, and therefore they do not 
further limit the previous claim. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1 - 5 are rejected under 35 U.S. C. 102(e) as being anticipated by Hoffmann et ah 
Hoffmann et ah (US 2004/0253776) discloses a method of fabricating a semiconductor 

device comprising forming a MOS transistor 103 at a predetermined region 105 of a 
semiconductor substrate 102 with a source/drain region 203 and gate electrode 130 over a 
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channel region 494, forming a stress layer 213 on the transistor, and annealing the stress layer to 
increase the tensile stress of the stress layer [0053]. 

Regarding claim 2, Hoffmann et al further discloses an NMOS device [0016]. 

Regarding claim 3, Hoffmann et al further discloses forming a nickel silicide on the gate 
electrode using a salicide technique [0050, 0063]. 

Regarding claim 4, Hoffmann et al further discloses an insulating stress layer [0056]. 

Regarding claim 5, Hoffman et al further discloses a silicon nitride layer [0056]. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 6 - 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoffmann et 
al in view of Brown et al 

Hoffmann et al teaches the limitations of claim 1 and 5 as described above including 
forming a CVD nitride layer, but does not discuss the particular process parameters for the CVD 
method or annealing method. Brown et al (US 5,264,724) teaches a PECVD deposition method 
for silicon nitride [column 4, line 37] at a temperature below 500 °C [column 5, line 6] to a 
thickness of 1000 A [column 12, line 27], and an annealing process between 400-500 °C 
[column 5, lines 25-30] in an ambient nitrogen gas. It would have been obvious to one of 
ordinary skill in the art to use the process steps of Brown et al in the method of Hoffmann et al 
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since Brown et ah teaches that the resulting silicon nitride film is stabilized and has a higher 
dielectric constant and is impervious to water vapor and ion diffusion [column 3, lines 1-5]. 
6. Claims 10-14 and 19 - 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hoffmann et ah in view of Ito. 

Regarding claims 10 and 11, Hoffmann et ah teaches a method of fabricating a 
semiconductor device comprising forming an isolation layer 120 at a predetermined region of a 
substrate, forming a MOS transistor 103 at a predetermined region 105 of a semiconductor 
substrate 102 with a source/drain region 203 and gate electrode 130 over a channel region 494, 
forming a nickel silicide on the gate electrode using a salicide technique [0050, 0063], forming a 
stress layer 213 on the transistor, and annealing the stress layer to increase the tensile stress of 
the stress layer [0053]. Hoffmann et ah discusses forming source/drain regions by doping with 
an N-type impurity [0017] but does not discuss forming sidewall spacers on the gate electrode or 
doping an LDD region using the isolation layer as a spacer. Ito (US 6,656,853) teaches forming 
sidewall spacers and forming an LDD region using the isolation layer as a spacer [Figure 1 A]. It 
would have been obvious to one of ordinary skill in the art to use the doping method of Ito in the 
method of Hoffmann et ah since using sidewall spacers and forming LDD doping are well 
known methods for shortening the channel length to improve device performance [column 2, 
lines 60-65]. 

Regarding claim 12, Hoffmann et ah further teaches a pure nickel silicide [0050]. 
Regarding claim 13, Hoffmann et ah further teaches a nickel silicide alloy with Co or Ti 

[0050]. 

Regarding claim 14, Hoffman et ah further teaches a silicon nitride layer [0056]. 
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Regarding claims 19 and 20, Hoffmann et al teaches a method of fabricating a 
semiconductor device comprising forming an isolation layer 120 at a predetermined region of a 
substrate, forming a MOS transistor 103 at a predetermined region 105 of a semiconductor 
substrate 102 with a source/drain region 203 and gate electrode 130 over a channel region 494, 
forming a nickel silicide on the gate electrode using a salicide technique [0050, 0063], forming a 
stress layer 213 on the transistor, and annealing the stress layer to increase the tensile stress of 
the stress layer [0053]. Hoffmann et al discusses forming source/drain regions by doping with 
an N-type impurity [0017] but does not discuss forming sidewall spacers on the gate electrode or 
doping an LDD region using the isolation layer as a spacer. Hoffmann et al also does not 
discuss forming an interlayer insulating layer and exposing the stress layer under it. Ito teaches 
forming sidewall spacers and forming an LDD region using the isolation layer as a spacer 
[Figure 1 A]. Ito also teaches forming an interlayer insulating layer and exposing the stress layer 
under it [Figures 2A-2C]. It would have been obvious to one of ordinary skill in the art to use 
the doping method and contact forming method of Ito in the method of Hoffmann et al since 
using sidewall spacers and forming LDD doping are well known methods for shortening the 
channel length to improve device performance [column 2, lines 60-65], the contact forming 
method provides a flat surface while using the silicon nitride stress layer as an etch stop layer 
[column 4, lines 20-40]. 

Regarding claim 21, Hoffmann et al further teaches a pure nickel silicide [0050]. 

Regarding claim 22, Hoffmann et al further teaches a nickel silicide alloy with Co or Ti 

[0050]. 

Regarding claim 23, Hoffman et al further teaches a silicon nitride layer [0056]. 
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7. Claims 15-18 and 24 - 27 are rejected under 35 U.S.C 103(a) as being unpatentable 
over Hoffmann et al and Ito as applied to claims 10 and 19 above, and further in view of Brown 
et al 

Hoffmann et al as modified by Ito teaches the limitations of claims 10 and 19 as 
described above including forming a CVD nitride layer, but does not discuss the particular 
process parameters for the CVD method or annealing method. Brown et al teaches a PECVD 
deposition method for silicon nitride [column 4, line 37] at a temperature below 500 °C [column 
5, line 6] to a thickness of 1000 A [column 12, line 27], and an annealing process between 400- 
500 °C [column 5, lines 25-30] in an ambient nitrogen gas. It would have been obvious to one of 
ordinary skill in the art to use the process steps of Brown et al in the method of Hoffmann et al 
since Brown et al teaches that the resulting silicon nitride film is stabilized and has a higher 
dielectric constant and is impervious to water vapor and ion diffusion [column 3, lines 1-5]. 

Conclusion 

8. A copy of the search history is enclosed. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christian Wilson whose telephone number is (571) 272-1886. 
The examiner can normally be reached on weekdays, 7:30 AM to 4 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 



system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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